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What	drives	urban	land	use		
&	urban	land	use	change?	

What	are	the	environmental	effects	of		
urban	land	use	&	urban	land	use	change?	



	

Urban	land	cover/use	classes	
Aerial	photography,	IKONOS,	LANDSAT,	SPOT,	SAR	
(Benediktsson	et	al,	2005;	Plamason	et	al.,	2005;	van	der	Linden	et	al.,	2007;	Herold	et	al.,	2004;	Heiden	et	al.,	2007;	Roessner	et	al.,	2001;	Barr	
and	Barnsley,	1997;	Mesev,	2010;	Hasse	and	Lathrop,	2003)	
	
	
	

MAPS	

(Weng,	2012)	



Urban	Extent	
IKONOS,	LANDSAT,	SPOT,	SAR,	DMSP-OLS	
(Bowden	and	Brooner,	1970;	Schneider	et	al.,	2009;	Potere	et	al.,	2009;	Burchfield	et	al.,	2006;	Mallick	and	Rahman,	2012;	Grey	
and	Luckman,	2003;	Imhoff	et	al.,	1997;	Gober	and	Burns,	2002;	SuAon	et	al.,	2006;	Elvidge	et	al.,	2004;	Li	et	al.,	2013)	
	
	



Novel	ways	we	use	remote	sensing	to	
monitor	urban	change?	

1.  NOAA	SeaWinds		
2.  Mul--date	VIIRS	NTL	data	

	
	



How	do	scaAerometers	work?	
•  Designed	to	measure	winds	over	ocean	

•  Can	also	be	used	for	land	and	ice	studies	

•  Ac-ve	remote	sensing:	transmits	pulses	of	microwave	
energy	and	measures	the	returned	echo.		

•  Energy	in	returned	echo	depends	on	electrical	
proper-es	and	roughness	of	the	surface.		

•  Over	land:	return	echo	is	func-on	of	land	cover.	
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Novel	ways	we	use	remote	sensing	to	
monitor	urban	change?	

1.  NOAA	SeaWinds		
2.  Mul--date	VIIRS	NTL	data	



DMSP-OLS	
•  Data	since	1972,	digital	data	since	1992	
	

VIIRS	(top)	and	DMSP-OLS	(boAom)	NTL	images	of	Delhi	

VIIRS	

•  Data	since	Jan.	19,	2012	
•  Higher	spa-al	resolu-on	
•  Higher	radiometric	resolu-on	



Miller et al., (2013) Remote Sens. 2013, 5(12), 6717-6766; doi:10.3390/rs5126717 

VIIRS nighttime detection capabilities (a) with and (b) without lunar illumination 



Natural Light 

Nighttime Lights (NTL) 



VIIRS: DNB Radiance at Top of Atmosphere 



DNB Radiance Lunar BRDF (from Miller et al., 2009) + Atmospheric Correction (6S) 



SeaWiFS Dynamic Biosphere (2001–2006) 
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Can we dynamically monitor 
patterns of energy use within 
cities? 
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In the past, cities have been described from the 
impervious footprint and built infrastructure 
within urban boundaries. 
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Dynamic nighttime monitoring enables new 
descriptions of families of cities, not just solely 
based on their physical size, but also based on 
the energy behaviors of a city’s inhabitants. 
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Human Activity: Ramadan, 2012  (Jul19 – Aug 18) and 2013 (Jul 8-Aug 7) 



Holiday	Ligh-ng	

Less																	equal																	more	





Basrah, Iraq 
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Hours	of	electricity	
5-6	hours	
7-9	hours	
10-11	hours	
12-13	hours	
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Aleppo, Syria 
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Recommenda-ons	for	future	dynamic	mapping	
projects:	
	
	
1.  Observa-on	across	ci-es	
2.  Fully	u-lizing	the	-me	dimension		
3.  Fusing	new	data	sets	
4.  Bringing	together	place	and	process	
5.  Science	+	policy	


